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$R$ 1 $Z(R)$ $R$ $Z^{*}(R)$ $0$
$G=(V, E)$ $V$ $E$
$Z$ $Z_{n}(=Z/(n))$ $Z$ $(n)$
([2] (I.S.Beck, 1988 )) $\Gamma_{0}(R)=(V, E)$ I.Beck ( )
$V=R,$ $E$ $[a, b]$ $a,$ $b$ 2 $a,$ $b$
$ab=0$
1769 2011 70-74 70
([1](D.F.Anderson and PSLivingston, 1999 )) $\Gamma(R)=(V, E)$




( 1 ) O O
$0$
[1]($D.F$ .Anderson and PSLivingston, 1999 )
[2] (I.Beck, 1988 ) : $N$
$N=p_{1}^{2n_{1}}p_{2}^{2n_{2}}\cdots p_{k}^{2n_{k}}q_{1}^{2m_{1}+1}q_{2}^{2m_{2}+1}\cdots q_{r}^{2m_{r}+1}$
$p_{1},p_{2},$ $\cdots,p_{k},$ $q_{1},$ $q_{2},$ $\cdots,$ $q_{r}$ $n_{1},$ $n_{2},$ $\cdots,$ $n_{k}$ ,









$63-36-1=26$ 63 1, 3, 7, 9, 21, 63
1,63 3,7,9,21
4 ([8](M Kanemitsu, 2010 ) )
$[21]=\{21,42\}$ , $[9]=\{9,18,27,36,43,54\}$ , $[7]=\{7,14,28,35,49,56\}$ ,
$[3]=\{3,6,12,15,24,30,33,39,48,51,57,60\}$
[21] 2 21 42 [3] [21] 2
3–21-42 [21] [9]
21–9–42
$|$ $|$ $|[3]|=12,$ $|[21]|=2,$ $|[9]|=6,$ $|[7]|=6$
$12+6=18$ 12 $x2+1+6\cross 2+6\cross 6=73_{0}$
71
$N_{C}$ [3], [21] $\downarrow$
3–21–6–42–3
$(\begin{array}{l}122\end{array})\cross 2_{\text{ }}$
[3], [21], [9] 4- 3-21-9-42
$12\cross 6$ [9], [7] 4- 9–14–18–7
$(\begin{array}{l}62\end{array})\cross(\begin{array}{l}62\end{array})$
[21], [9], [7] 4- 21-9-7-18-21 $\circ$
$2\cross(\begin{array}{l}6\underline{9}\end{array})\cross 6_{\text{ }}$
$N_{C}=558$
2- $N_{M}$ [5] (Y.Jin and MKanemitsu, 2007 )
$N_{M}=2016$ . $f(\lambda)=\lambda^{36}+C_{1}\lambda^{35}+C_{2}\lambda^{34}+C_{3}\lambda^{33}+C_{4}\lambda^{32}+$




$W_{0}(R)=(V, E)$ $V=R,$ $E$ $[a, b]$ (
( ) $a+b\in U(R)$ $W_{0}(R)$
$W(R)=(V, E)$ $V=Z^{*}(R),$ $E$ $[a, b]$ $a+b\in U(R)$
$a+b\in U(R)$ $a-b\in U(R)$ $[4](Y$.Jin
and MKanemitsu, 2002 ) $[7](M.Kanemitsu, 2008$ $)$
$K=$ Z2 $R_{n}^{t}=K[X_{1}, X_{2}, \cdots, X_{n}]/(X_{1}, X_{2}, \cdots, X_{n})^{t}=$
$K[x_{1}, x_{2}, \cdots, x_{n}]$ $V=R_{n^{\text{ }}}^{t}$ 2 $a,$ $b$
$a-b\in U(R_{n}^{t})$ $a$ $b$ $G_{2}(R_{n}^{t})$
1([4](Y.Jin and MKanemitsu, 2002 )) (1) $\chi(G_{2}(\mathscr{K}))=2$
(2) $\chi’(G_{2}(R_{n}^{t}))=2{}_{n}H_{1}+{}_{n}H_{2}+\cdots+{}_{n}H_{t-1}$ ${}_{n}H_{r}$
$T_{n}=(V, E)$ $V=Z_{n},$ $[a, b]\in E\Leftrightarrow a-b\in U(Z_{n})$
2([7] (M.Kanemitsu, 2008 )) $n$ $P$
72
$T_{n}$ $\chi(T_{n})=p$
2 $W(Z_{5})$ $0,1,2,3,4$ 5 $($ $5)$ $U(Z_{5})=$
{1,2,3,4} [0,1], [0,2], [0,3], [0,4], [1,2], [1,3], [2,4], [3,4] 8 (
8) O 1,4 2,3 3
3 $n=15=3\cross 5$ Z15 $=$ z3 $\cross$ Z5 $\varphi(15)=8$ $|U(Z_{15})|=8$
$U(Z_{15})$
$=\{1,2,4,7,8,11,13,14\}=\{(1,1), (1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (2,4)\}$
$G=\{(\pm 1, \pm 1)\}=\{(1,1), (1, -1), (-1,1), (-1, -1)\}$
$U$ (Z15) $U(Z_{15})\cong U(Z_{3})\cross U(Z_{5})$ $U(Z_{15})/G=$
$X_{1}\coprod X_{2\circ}$ $X_{1}=\{(1,1), (2,1), (1,4), (2,4)\},$ $X_{2}=\{(1,2), (2,2), (1,3), (2,3)\}$
$N= \frac{(|Z_{3}-1|)\cross(|Z_{5}|-1)}{|G|}=2$
$Z_{15}=X_{1}\coprod X_{2}\coprod Y_{1}$ $Y_{1}=\{(0,0), (0,1), (0,2), (0,3), (0,4)\},$ $Y_{2}=$
$\{(1,0), (2,0)\}$
2 $a,$ $b$ $a$ $b$
$(^{*})$
$X_{1},$ $X_{2}$ , $Y_{1}$ , $Y_{2}$ $(^{*})$ $X_{1},$ $X_{2},$ $Y_{1}$ , 1
$\{(1,1), (1,2), (0,1), (0,1)\}$
$\chi(W(Z_{15}))\geqq 4$ $X_{1},$ $X_{2},$ $Y_{1},$ $Y_{2}$
$\chi(W(Z_{15}))\leqq 4$
$\chi(W(Z_{15}))=4$
3 $n=p_{1}p_{2}\ldots p_{r}$ ($p_{1},p_{2},$ $\cdots$ ,p 2 )
$W(Z_{n})=(V, E)$ $V=Z_{n},$ $E\ni[a, b]$ $a+b\in U(Z_{n})$
$\chi(W(Z_{n}))=\Pi_{i=1}^{N}(\frac{|Z_{p_{i}}|-1}{2})+r_{0}$
1 $R=K_{1}\cross K_{2}\cross\cdots K_{r}$ ( $\forall K_{i}(\neq 2)$ )
$\chi(W(R))=\Pi_{i=1}^{N}(\frac{|K_{i}|-1}{2})+r$
2 $p_{i}=2$ $i$ $\chi(W(Z_{n}))=2$
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